Benzofuran (oxygen heterocycle) is a common moiety found in many biologically active natural and therapeutic products, and thus represents a very important pharmacophore. It is present in many medicinally important compounds that show biological activity, including anticancer and antiviral properties. Some benzofuran derivatives are also known as 5-lipoxygenase inhibitors, antagonists of the angiotensin II receptor, blood coagulation factor Xa inhibitors, ligands of adenosine A1 receptor and more recently as MAO inhibitors. In general, benzofurans described as MAO inhibitors have a higher selectivity to the MAO-B isoform. In our efforts to contribute to the development of novel compounds that may be useful in the treatment of neurodegenerative disorders such as PD or AD, we are focusing on 2-phenylbenzofuran derivatives. 2-Phenylbenzofurans have been selected by analogy to 3-phenylcoumarins previously described by us as potent and selective MAO-B inhibitors, and preserving the core of trans-stilbene in their structure. Based on these previous experimental results, and with the aim of finding novel and more selective MAO-B inhibitors, in the present work we continue our studies, describing the synthesis of a new series of nitro-substituted 2-phenylbenzofurans derivatives in order to compare experimental results.
isoforms, MAO-A and MAO-B. MAO-A metabolizes serotonin in the central nervous system, and inhibitors of this isoform such as phenelzine, isocarboxazid, tranylcypromine, and moclobemide are clinically used for the treatment of depression. On the other hand, the MAO-B isoform is the main isoform responsible for the central dopamine metabolism, so MAO-B inhibitors suchas selegiline and rasagiline are used for the treatment of Parkinson's disease (PD). 2 Over the years, a large number of heterocyclic scaffolds have been exploited to design inhibitors targeting MAOs. 3, 4 Many important biochemical compounds and drugs of natural origin contain heterocyclic ring structures. The presence of heterocyclic structure in such different type of compounds is strongly indicative of the diverse pharmacological activities and recognition of this is reflected in efforts to find useful synthetic drugs.
Benzofuran scaffold (oxygen heterocycle) is a common moiety found in many biologically active natural and synthetic products. Therefore, it represents a very important pharmacophore in drug discovery. 5 It is present in many medicinally important compounds which show biological activity, including anticancer and anti-inflammatory properties. 6, 7 Benzofuran scaffold has drawn considerable attention over the last few years due to its profound physiological and chemotherapeutic properties. 8 Some benzofuran derivatives are also known as monoamine oxidase and 5-lipoxygenase inhibitors, antagonists of the angiotensin II receptor, blood coagulation factor Xa inhibitors, ligands of adenosine A1 receptor, 5, 9 and more recently as MAO inhibitors. [10] [11] [12] [13] [14] In general, benzofurans described as MAO inhibitors have a higher selectivity to the MAO-B isoform. In our efforts to contribute to the development of novel compounds that may be useful in the treatment of neurodegenerative disorders such as PD or AD, we are focusing on 2-phenylbenzofuran derivatives. 14 2-Phenylbenzofurans have been selected by analogy to 3-phenylcoumarins previously described by us as potent and selective MAO-B inhibitors, and preserving the core of trans-stilbene in their structure.
9,14
Among the studied benzofuran series, 5-nitro-2-(4-methoxyphenyl)benzofuran has been the most active compound, presenting MAO-B selectivity and reversible inhibition (IC 50 = 140 nM).
14 Based on these previous experimental results, and with the aim of finding novel and more selective MAO-B inhibitors, herein we continue our studies, describing the synthesis of a new series of nitro-substituted 2-phenylbenzofuran derivatives ( Figure 1) .
Figure 1
Results and discussion
Compounds 1-7 were efficiently synthesized according to the synthetic strategy outlined in Scheme 1. The key step for the formation of the benzofuran moiety was achieved by an intramolecular Wittig reaction between ortho-hydroxybenzyltriphosphonium salt and the appropriate benzoylchloride. 15 The desired Wittig reagent IIa-b was readily prepared from the conveniently substituted orthohydroxybenzyl alcohol Ia-b and PPh 3 ·HBr. 
Materials and Methods
Starting materials, solvent and reagents were obtained from commercial suppliers (Sigma-Aldrich) and were used without further purification. All reactions were performed under N 2 atmosphere.
Analytical thin layer chromatography (TLC) was carried out on silica gel 60 F254 plates (0.25 mm), visualized by exposure to UV light. Column chromatography purifications were performed using. at a scan rate of 1 scan/s).
Chemistry
General procedure for the preparation of 2-hydroxybenzylalcohols Ia-Ib: Sodium borohydride (6.60 mmol) was added to a stirring solution of 2-hydroxybenzaldehyde (6.60 mmol) in ethanol (20 mL) in an ice bath. The reaction mixture was stirred at room temperature for 1 h. After that, the solvent was removed, 1N aqueous HCl (40 mL) was added to the residue and extracted with diethyl ether. The solvent was evaporated under vacuum to give the desired compounds
General procedure for the preparation of 2-hydroxybenzyltriphenylphosphonium bromide IIa-IIb:
A mixture of 2-hydroxybenzylalcohol (24.6 mmol) and triphenylphosphine hydrobromide (24.6 mmol) in acetonitrile (50 mL) was stirred under reflux for 2 h. The solid that formed was filtered and washed with acetonitrile to give the desired compounds.
General procedure for the preparation of 2-phenylbenzofuran 1-7: A mixture of 2-hydroxybenzyltriphenylphosphonium bromide (1.10 mmol) and benzoylchloride (1.11 mmol) in a mixed solvent (toluene 20 mL and triethylamine 0.5 mL) was stirred under reflux for 2 h. The precipitate was removed by filtration. The filtrate was concentrated, and the residue was purified by silica gel chromatography (hexane/ethyl acetate 9/1) to give the desired compounds 1-7. 
7-Nitro

Conclusion
We have used the Wittig reaction as a key step for the efficient and general synthesis of a series of nitro-substituted 2-phenylbenzofuran derivatives. Based on previous experimental results, and with the aim of finding novel and more selective MAO-B inhibitors, the 2-phenylnbenzofuran products can be used as precursors for other molecules and for pharmacological evaluation
